This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(-^j Publication numoer: 



0 653 635 A1 



EUROPEAN PATENT APPLICATION 



© Aoplication number: 94116822.1 


© Int. ci.«. G01N 33/52, G01N 33/53, 




G01N 33/543, A61K 9/24, 


© Date of filing: 25.10.94 


A01N 25/34 


Prionly: 17.11.93 JP 288216/93 


5-1, Taito 1-chome 


17.11.93 JP 288217/93 


Talto-ku, 


26.07.94 JP 173881/94 


Tokyo 110 (JP) 



Date of publication of application 
17.05.95 Bulletir> 95/20 

® Designated Contracting: Stc'.e^: 

AT BE CH OE DK FR GB IT LI NL SE 



inventor: Oka, Masanorl 
c/o SRL INC.. 

4-1. Nlshlshlnjuku 2-chome 

Shinjuku-ku. 

Tokyo 160 (JP) 

uiventor: Takanashi. Naoki 



Applicant: Toppan Printing Co.. Ltd. 

5-1, 1-chome, Taito 

Talto-ku 

Tokyo (JP) 

Applicant: SRL, INC. 

4-1, Nlshlshlnjuku 2-chome 

ShInjuku-ku. 

Tokyo 163 (JP) 


c/O SRL. INC., 

4-1. Nishishlnjuku 2-chome 

Shln|uku-ku, 

Tokyo 160 (JP) 

Inventor: Morimoto. Taeko 

c/o SRI- INC., 

4-1. Nlshlshlnjuku 2-chome 

Shinjuku-ku, 

Tokyo 160 (JP) 


0 Inventor: Sakalrl. Ko|l 




c/O TOPPAN PRINTING CO.. LTD. 


2) Reoresentative: TIedtke, Harro, DipL-lng. 


5-1, Taito 1-chome 


Talto-ku, 


Patentanwaltsburo 


Tokyo 110 (JP) 


Tiedtke-Buhling-Kinne & Partner 


Inventor: HIno, Yoshihiro 


Bavarlaring 4 


c/o TOPPAN PRINTING CO., LTD, 


D-B0336 MUnchen (DE) 



® Physiologically active substance fixed sheet process for its production, method for its storage, 
and method of supplying physiologically active substance through the sheet. 



CO 
CO 

CO 

m 

CO 



0. 
UJ 



© A physiologically acttve suostance Uxea sneet 
il) (hereinafter tne "sneet") comprising a water- 
tnsoiuble base material (2) ana a physiologically 
active suostance fixeo layer (31 comprisea of a wa- 
ter-soluble resin and a physioloqtcalty active sub- 
$tance fixea through tne water-soiuble resin, formed 
on the surface of the base material all over or tn 
part. The sheet has advantages that, when it is 
immersed in an aqueous medium sucn as a buffer 
solution, an aqueous sciutton ci the physiologically 



active substance can be obtained in a snort time, 
and also any constituents of the case material do not 
mix into the aqueous solution. Thus, the sheet can 
be used for various examinations including clinical 
examination. Moreover, in this sheet, the pnysiologi- 
calty active substance is fixed on the base material 
through the water-soluble resin, and hence any con- 
tainers for holding physiologically active substances 
are unnecessary and the substances can be 
weighed with more ease when used. 
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BACKGROUND OF ^ME INVENTION 

1. Field of the Invention 

This invention -^--ates t: a physiologically ac- 
tive suostance tixec sr.aoi :n which chysioiOQicaily 
active suDstances sjcn as antibodies, antigens cr 
enzymes have been fixed set stationary, and 
more carticularly :c a pnysioicgically active s'jc- 
stance fixea sheet utilized in various examinaticr.s 
including clinical examinations. It also relates to a 
process for its production, a method for its storage 
and a nnethod of suoplying a physiologically active 
substance through such a physiologically active 
suostance fixed shee:. 

2. Description of the prior art 

In recent years, witn orcqress of techniques :z' 
the creoaration ^f -nonoclonal antibodies, rn- 
munoicgical measures nave beer ccnventtonaiiy 
used in the screening cf various ciseases such as 
AIDS (acquired immune oeficiency synaronnei and 
heoatitis. There are various reagents used for sjcn 
examination, among which reagents for all sorts cf 
physiologically active substances such as antigens, 
antibodies and enzymes are mdispensaole. 

As means for circulating these reagents ir a 
stable state, it has been common to use a m.ethod 
in which reagents are freeze-aried and formed into 
powaers. cr a method in which reagents are cis- 
solved or susoended in buffers or in sctuticns 
containing protective materials ana the resulting 
solutions or suspensions are refrigerated or freezed 
for their circulation 

These rnoihoas. however', require containers 
made ot giass or -he like: Such containers are ot 
no further use once usea. and are aiscarded. Since 
the containers themselves are expensive, these 
methods have teen involved in economical cis- 
aavantages. Use cf such containers also has 
brought about a cisaavantage that scace must t;e 
left for storage during circulation or before use. 

Reagents supoiied in this way are weighed 
when used, and put into use for experiments, ex- 
aminations and so (orrh. In the case of freeze-drled 
powoery reagents, nowever. mucn labor must De 
taken for weighing the reagents, and also sucn 
reagents tend to remain in containers, having a 
disadvantage that they can be wastefull as they do. 

Under such technical circumstances, there is a 
disclosure as to a method in which substances or 
materials having pnysioiogical activities are held in 
the form of a film or sheet so that they can be 
made easier to handle and are available without 
use ot the containers (see U.S. Patent No. 
5.098.893 and Japanese Patent Application Laid- 
open No. 5-124954). 



More specifically. U.S. Patent No. 5,098.893 
discloses a method for storage of matenais in a 
composition comprising i) a carrier substance 
which is water-soluble or water-sweilable ana is in 
a glassy or rubbery amorphous state (e.g.. a 
copolymer comprised sucrose and epich- 

lorohydrin) and ii) materials to be stored sucn as 
enzymes incorporated into such a carrier sub- 
stance; the earner substance being formed into a 

'3 film. Japanese Patent Application Laid-open No. 5- 
124954 aiso discloses a sheet-like solid phar- 
maceutcal composition comprising a pharmacologi- 
cally acceptable sheet-like carrier and a solution or 
suspension containing a material capable of having 

•5 a physiological activity in a very small quantity 
(e.g.. a hormone prepanion): the latter being print- 
ed, coated, sprayed or injected into the former. 

According to the methods disclosed in these 
publications, the substances cr matenais having 

:3 physiological activities are held in the form of a film 
or Sheet, and hence any containers for holding 
such materials are unnecessary and the materials 
can be weighed with more ease wnen used. Thus, 
these are regarded as effective methods that can 

25 eliminate the disadvantages stated above. 

Now. when the methods disclosed in these 
publications are actually applied in oraer to obtain 
physioiogicatly active suiDstance fixed sheets uti- 
lized in various examinations including clinical ex- 

30 aminations, they have had the following problems. 

First, in the storage of materials as disclosea in 
U.S. Patent No, 5.098.893. the materials to be 
stored such as enzymes are so made as to be held 
by a water-sotuble or water-swellable carrier sub- 

35 stance fcrmed into a film, and hence the earner 
substance is required to nave a layer thickness 
which is large to a certain degree taking account of 
mechanical handling properties. Meanwhile, as the 
layer thickness of the carrier substance is made 

-io larger, it takes a longer time when immersed in an 
aqueous meaium so as to ce again dissolved, ana 
when usea the handling properties come into ques- 
tion. Accordingly, in the method disclosed in U.S. 
Patent No. 5.098.893. the carrier substance is 

45 brought into a glassy or rubbery amorphous state 
so that its solubility can be improved. Hence, con- 
ditions for manufacture are required to be set in a 
high precision, and if set incorrectly, the resulting 
filmy carrier substance may nave a poor solubility. 

sa This methoa has such a problem. 

As for the sheet-like solid pharmaceutical com- 
position disclosed in Japanese Patent Application 
Laid-open No. 5-124954. the composition has a 
pharmacologically acceptable sheet-like carrier and 

es hence it is unnecessary to make its layer thickness 
so large when the solution or suspension contain- 
ing a material having a physiological activity is 
printed cr coated to form a film thereof on the 
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sneet-like carrier. Thus, the soucility mentioned 
5D0ve can not come into quesncn so much ccm- 
oared with the method disctosea in U.S. Patent No. 
5.098,893. However, since tr.s snaet-like £G;;d 
pharmaceutical ccmoosition is mainiy designed (or 
ts oral administration, the pharmacologically ac- 
ceotable sheet-tike earner is made or a water- 
soiubie material or water-discersicie material as 
exemplified by an inorganic earner such as cel- 
lulose or a derivative thereof, starcr. or a derivative 
thereof, a saccharide, titanium oxide, calcium car- 
bonate, magnesium silicate cr silicate anhydride. 
Hence, in the instance where the sneet-like carrier 
;s made of a water-soluble material, the sheet*like 
carrier dissolves when printed or coated thereon 
with the above aqueous solution or suspension, so 
■hat it becomes difficult to deal with its manutac- 
'.ure. To avoid such a difficulty, spraying is em- 
cloyed. There, however, is a prcolem that films 
'ormea by the spraying are so ir.:n that the accve 
materials can net be fixed in an enough quantity. 
On the other hand, in the Instance where the sr.eet- 
iike carrier is made of a water-dispersible materia:, 
t becomes possible for the sheet-like carrier to 
printed or coated thereon with the above aquecus 
solution or suspension. However, when the sneet- 
like solid pharmaceutical composition thus obtained 
is immersed in an aqueous medium so as to be 
dissolved, the materials constituting the sneet-like 
carrier mix into the aqueous meaium m a dispersed 
state, so that it becomes difficult to appiy this 
sheet-like solid pharmaceutical composition to the 
examinations including clinical examinations. This 
method has such a problem. 

SUMIVIARY OF THE INVENTION 

The present invention was maae taking note cf 
such problems. An ooject therect is to orovide a 
chysiologically active substance fixea sheet that 
can be used in various examinations including clini- 
cal examinations. 

Another object of the present invention is to 
provide a process for producing such a physioiogi- 
cally active substance. 

Still another object of the present invention is 
to provide a method for storage of such a ohys- 
iologically active substance fixed sheet, 

A further object of the present invention is to 
provide a method of supplying a physiologically 
active substance through such a physiologicaily 
active substance fixed sheet. 

The physiologicaily active substance fixed 
sheet according to the present invention comprises 
a water-insoluble base materia! and a physiologi- 
cally active substance fixed layer comprised of a 
water-soluble resin and a physiologically active 
substance fixed through the water-soluble resin. 



formed on the surface of the base material all over 
or in oart. 

In a oreferred embodiment of the physioiogi- 
caily active suostance fixed sheet, the physiologi- 
cally active substance fixed layer is a plurality of 
physiologically active suostance fixea lavors seoa- 
raiely arranged on tho samo piano or tho water- 
insoluble base materiai. and ihe physiologically ac- 
tive substance comorises different kinos of phys- 
? ioloqicaily active substances, ana/or the same kind 
of physiologically active substances with different 
concentrations, having been each independently 
fixed therein. 

The process for producing such a ohysioiogi- 
E caily active substance according to the present 
invention comprises dissolving or dispersing a 
physiologically active substance in a solution ci a 
water-EOiuble resin, and providing ine resulting so- 
lution or oisoersion to the sjnace ct a water- 
insoluble base matenai all over or :n can. foiloweo 
by drying. 

In the method for storage of such a ohysioloqi- 
cally active substance fixea sheet accoroinq to the 
p.'osent invention, the physioiogicailv active sub- 
:* stance fixed sheet is storeo in an atmosphere of an 
inert gas, in an atmosphere of a vacuum, in an 
atmosphere of desiccation, in an atmosphere of an 
inert gas and desiccation, in an atmosohere of a 
vacuum and desiccation or in a sealed package. 

30 In the method of suoplying a cnysiologically 

active suostance through such a cnysioiogically 
active suostance fixea sheet, the cnysiologically 
active substance fixed sheet is brougnt into contact 
with an aqueous medium to dissolve the phys- 

j5 iologically active substance fixed layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross section of a cnysiologically 
■to active substance fixed sheet according to Example 
I of the oresent invention. 

Fig. 2 is a cress section of a cnysioloaically 
active substance fixed sheet according to another 
embodiment of the present invention. 
45 Fig. 3 is a cross section of a physiologicaily 

active suostance fixed sheet according to still an- 
other embodiment of the present invention. 

Rg. 4 is a plan view of the phystologicaily 
active substance fixed sheet according to another 
50 embodiment of the present invention. 

Fig. 5 is a pian view of a physiologically active 
substance fixed sheet according to Example 2 of 
the present invention. 

Fig. 6 is a cross section of a physiologically 
55 active substance fixed sheet according to Example 
3 of the present invention. 

Rg. 7 is a plan view of a physiologically active 
substance fixed sheet constituted for use in clinical 
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examination. 

Fig. 6 is a graph showing the reiationsnio ce- 
tween antigen Quantity ana aosoroance. 

Figs. 9A to 9F illustrate a orocess for enzyme 
immunoassay maKing use of a physioiogically ac- 
tive substance tixea sheet accoraing to the present 
invention. 

Figs. lOA to lOJ illustrate a process for en- 
zyme immunoassay making use of a physiologi- 
cally active substance fixed sneet accoraing to the 
present invention. 

Figs. 11 A to 11G illustrate a process for en- 
zyme immunoassay making use of a physiologi- 
cally active substance fixed sheet according to the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention will be oescribed below 
in detail, 

Tho chysioioqicaily active suostance fixed 
sheet accoraing to the present invention is char- 
acterizea by having a water-insoiuble case matenal 
ana a physiologically active suostance tixea layer 
,umprisud ol ii water-soluble ream and a phys- 
iologically active substance fixed througn the wa- 
ter-soluble resin, formed on the surface of the oase 
material all over or in part. 

The cnysiologicaliy active substance fixed 
Sheet according to the present invention has a 
water-insoluble base material and hence it is un- 
necessary to make its layer thickness so large as 
in the case of the sheet-like golid oharmaceutical 
C3mposition aiscicsed in Japanese Patent Applica- 
tion Laio-ODon No. 5-124954. 

Thus, when this pnysioiogically active suo- 
itance lixed sneet is immersea m an aaueous 
meoium sucn as a outter solution, the ohysiologi- 
:aily active suostance fixed layer can dissolve in a 
short time ana it becomes oossible to readily ob- 
tain an aqueous solution of the physiologically ac- 
tive substance. 

The above base material is water-insoiubte, 
and hence the base material does not dissolve 
when the physiologically active substance fixed 
layer is formed by providing onto the base material 
a solution mainly composed of water containing the 
water-soiuDle resin and the physiologically active 
suostance. and aiso any constituents of the oase 
matenal do not mix into aqueous solution when the 
physiologically active suostance fixed sheet pro- 
duced IS immersed in an aqueous medium to ob- 
tain an aqueous solution of the physiologically ac- 
tive substance. 

Moreover, in this physiologically active sub- 
stance fixed sheet, the physiologically active sub- 
stance is fixed cn the base material through the 



water-solubte resin (in the form of the physiologi- 
cally active substance fixed layer), and hence as in 
the case of the means aisciosed in U.S. Patent No. 
5.098.893 and Japanese Patent Application Laid- 
5 open No. 5-124954 any contamers for holding 
physiologically active suostances are unnecessary 
and the suostances can be weighed with more 
ease when used. 

Fig. 1 illustrate an example of the constitution 
70 of the physiologically active substance fixed sheet 
according to the present invention. The physiologi- 
cally active substance fixed sheet, denoted by ref- 
erence numeral 1, is mainly comprised of a water- 
insoluble base material 2 and a physiologically 
15 active substance fixed layer 3 formed thereon by 
coating. As another embodiment thereof, the phys- 
iologically active substance fixea layer 3 may be 
formed in a oattern as shown in Fig. 2. In this case, 
the physiologically active suostance fixed layer 3 
20 formed in a oattern may be so formed as to com- 
prise a Diuraiity of ohysiologically active substance 
fixed layers in which the same kind of physiologi- 
cally active substances with different concentra- 
tions have oeen each Independently fixed. Alter- 
25 natively, the physiologically active substance fixed 
layer may be so formed as to comprise a plurality 
of physiologically active substance fixed layers in 
which different kinds of physiologically active sub- 
stances have been each indepenaentty fixed, e.g.. 
30 as shown in Fig. 3, to comprise a physiologically 
active substance fixed layer 5 in which a phys- 
iologically active substance-(A) has been fixed and 
a ohysiologically active substance fixed layer 6 in 
which a physiologically active substance-(B) has 
35 been fixed, which are alternately formed by coat- 
ing. The physiologically active substance fixed lay- 
er may also be so tormea as to comprise a plural- 
ity of physiologically active suostance fixea layers 
in which aifferent kinds of physiologically active 
40 substances have been each indeoendently fixed 
and a plurality of physioiogically active substance 
fixed layers in which the same kind of physiologi- 
cally active substances with different concentra- 
tions have been each independently fixed. 
45 In the present invention, the physiologically ac- 

tive substance to be fixed can be exemplified by 
antibodies, antigens and enzymes. When the 
present physiologically active substance fixed 
sheet is applied to clinical examination such as 
50 examination on hepatitis, the suostance may also 
include fluoroscein-labelled antibodies, fluorescein- 
labetled antigens and latex-labelled antibodies. Ex- 
amples are by no means limited to these. 

The water-insoluble base material on which the 
55 physiologically active substance is fixed may in- 
clude materials such as polystyrene, polyethylene, 
polypropylene and polyethylene terephthalate. 
plastic films or plastic sheets formed of a compos- 
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;te of any of these materials, as well as glass, 
metals, plastic-coated products of these, ana also 
clastic-coated papers. When ciastic :s usea. un- 
treated plastics are preferred ThT. ts oecauso -hPt 
physiologically active substance -"-aving been Uxca 
Tiay lend to be adsorbed on ihc base nnatenai r 
any tunctional groups are producca on as surface 
'jDon corona treatment or plasma usaiment appnea 
thereon, and the amount cf pnysioioqicaily active 
substances participating in the reaction after they 
have been dissolved may be atfectea. Any of these 
materials may be used so long as they do net 
affect the activity and reaction of t*~.e onysioiogi- 
cally active substance dissolved --jt when the 
physiologically active suostancc -'t^cd it dissolvca 
m an aqueous medium sucn as a jj'fer soluuon 
and out into use. 

The base material 2 may aiso oe cre-workec. 
e.g.. provided with perforations 7 as snown in Hint;. 
4 ana 5. As another examole, as sncwn m Fiq. 6. a 
sheet a having a pressure-sensuive aanesive 9 or 
•he like may be stucK to the ca-K the casft 
nnatefial 2 and oniy the base material 2 ODttor..^ilv 
together with the adhesive 9 mav r,6 halt cut .i^. 
shown by cut-otf lines lO so that the rescoctivo 
portions of the sheet are made reaoily seoarau^o 
This can make the sheet easier to r.ano;e. 

The water-soluble resin for 'ixing the cnys- 
lologically active substance may mciude cellulose 
derivatives such as hydroxypropyl cellulose (HPC;. 
carboxymethyl cellulose (CMC), methyl cellulose 
(MC). hydroxyethyt methyl cellulose iHEMCi. 
hydroxyethyi cellulose (HEC) and hydroxyorooyl 
methyl cellulose (HPMC), water-soluble natural 
potysacchandes such as sodium aiginate. and also 
water-soluble synthetic resins sjcn as ociyvinyl 
aiconol (PVA>. any of wnich may ce usea alono or 
•n ccmbination. 

Use of polyvinyl alcohol nn particular, a ccm- 
cletely saponified type) ano carboxymethyl cel- 
lulose in combination has brought about qcoa re- 
sults oreferable for maintaining the activity of phys- 
iologically active substances. The reason therefor 
is still unclear, and it is presumed that ooiyvinyl 
alcohol having a low oxygen permeability plays 
some role. 

As a solvent (or preparing a solution of the 
water-soluble resin, it is possible to use not only 
water but also an organic solvent such as ethanol 
or isopropanol in part as a mixed solvent. The 
organic solvent should preferably be used in an 
amount not more than 5 parts by weight based on 
100 parts by weight of the total weight of the 
solvent. The solvent may be used so that the resin 
is in a content of from 0.1 to 20 parts by weight, 
and preferably from 1 part by weight to 5 parts by 
weight, based on 100 parts by weight of the sol- 
vent 



In tne sctution prepared cy dissolving tne wa- 
ter-soluble resin, the physioloqicaily active sud- 
stance is mixed, and dissolved or disoersed. The 
amount of the ohysioiogicaliy active substance to 
5 be mixed may vary depending on the viscosity and 
ccncentration of the physiologically active suo* 
stance to be used, and can well be up lo suosian- 
tiaily the same amount as the amount of the resin 
in each water-soluble resin solution. Stated speciti- 
'0 caily, the physiologically active substance may be 
mixed so that the resin content comes tc be from 1 
part by weight to 100,000 parts by weight, and 
preferably from 50 parts by weight to 60.000 oarts 
bv weight, based on l part by weight of the phys- 
•5, loiogicaily active substance. Then the solution m 
which the water-soluble resin and the physiologi- 
cally active substance have oeen mixed logoiner 
with each other is provided to the surface of the 
base material by a suitaole means sucn as coating 
:o or "roDping. At this time, the solution may ce 
ccated over the entire surtace of the oase matenal. 
or may be so provided as to form a pattern on tne 
surface. Also, solutions m which different kinas of 
phvsiologicaiiy active suostances have been each 
::5 independently mixed cr solutions m wnich the 
same kind of physiologically active substances with 
different concentrations have been each inoecen- 
dently mixed may be respectively provided to the 
surface of the same base material tc form the 
30 pattern as creviously snown in Fig. 2 or 3. There- 
after, the solution (s) provided to the surface is/are 
dried tc form the physiologically active substance 
fixed layer(s) in which the physiologically active 
£uostance(s) has/have been fixed. Thus, the phys- 
35 lologically active substance fixed sheet according 
to the oresent invention can be oroauceo. 

The pnysiotogically active suostance fixed 
sneet as shown in Fig. 4 or 5 can be oroduced cy 
patternwise providing to the surtace of the base 
•to material creviously partitioned by maxing cuts cr 
pertorations in dotted-lines. the water-soiuble resin 
solutions in which the pnysioiogicaliy active suo- 
stances have been dissolved or disoersed. followed 
by drying. The physiologically active substance 
45 fixed sheet as shown in Rg. 6 can be oroduced by 
patternwise providing to the surface of the base 
material to the back of which a sneet member has 
been laminated via a pressure-sensitive aahesive 
layer, the water-soluble resin solutions in which the 
50 physiologically active substances have been dis- 
solved or dispersed, followed by crying, and there- 
after cuts in lines may be made only in the base 
material. 

The physiologically active substance fixed 
55 sheet thus produced can stably maintain the activi- 
ties of physiologically active substances even when 
used as it is. In some instances, for example, the 
physiologically active substance in the physioiogi- 
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caily active substance fixed layer is in a low c:;n- 
cantration, the pnysiologically active substance to 
be fixed has cnginaliy a icw activity, or the activi- 
ties of physioicgicaHy active substances are re- 
quired to be maintained over a long penod of *ime. 
In such instances, tne pr.ystoiogically active suo- 
^iiance tixed sneei may dg cackaged with a ^jit- 
aole cacKaging material for tts storage, whereby a 
becomes ccssicie tc maintain the activities cf 
physiologically active sutsstances tor a tcnger pe- 
riod. 

The packaging material for such purpose may 
include, for example, cacxages of a triple-iayer 
structure compnseo of polyethylene terephthaiate 
(PET)/aluminum 'AlVunstretchcd polypropylene 
(OPP). packages comprisea of PET/AI/ polyethyl- 
ene (PE). packages compnsed ot OPP/polyviiiyl 
alcohol (PVA)/PE. and packages of a double-layer 
structure compnseo of polyvinytidene crtonae 
coated OPP (KOPUPE. 

When pacKagea. a aisoxidani may ce encscsea 
at the same time to remove oxygen inside tne 
oacxage the msioe of the oacxage may be evac j- 
jted after tne pnysioiogically active substance fixed 
sheet nas been enclosed, or the atr inside tno 
package may be replaced with carbon dioxroe or 
an inert gas sucn as nitrogen, argon or helium lo 
control oxygen concentration to be 2% or less. iind 
preferably 0.5% or less. This makes it possible to 
maintain the activities of physioiogically active suo- 
stances for a mucn longer period. The same effect 
can be obtained also when the water vapor inside 
the package is removed by using a desiccating 
agent such as silica gel or oy. replacing it with dry 
gas or gases to provide a humidity of from about 
3.1 to 0.003 mg/lii. Combination of any of these 
-neans can also acnieve 3 more improvement in 
me storage stability. 

When tne pnysiologically active substance 
fixed sheet thus produced is used, the physiologi- 
zaily active substance fixed sheet itself Is out into 
an aqueous meoium sucn as a buffer solution and 
the physiologically active substance fixed therein is 
dissolved out to obtain an aqueous solution of 
physiologically active substance, which is then ap- 
propriately used for experiments or examinations. 

Fig. 7 is a plan view of an example of the 
physiologically active substance fixed sheet ac- 
cording to the present invention, constituted for use 
in clinical examination. This physiologically active 
suDstance fixed sheet, designated by reference 
numeral 1 . ts mainly comprised of a water-insoluble 
base material 2 provided with perforations 7, a 
physiologically active substance fixed layer 5 in 
which first antibodies have been fixed, a phys- 
iologically active substance fixed layer 6 in which 
second antibodies (labelled antibodies) have been 
fixed, and a physiologically active substance fixed 



layer 3 in wnich the same kind of tie ^ns (e.g., 
AIDS virus antigens) with succes.' a-- different 
concentrations (e.g.. imlU. 5mlU. m;U, iSmlU. 
20mlU. 25mlU, GOmlU. 40mlU) hr- > heen sepa- 

5 rately fixed. The physiologically r ivc substance 
fixeo layer 3 comprisea of a piura / or physiologi- 
cally active substance fixed lay s Ji to 38 is 
designed for obtaining a calibrat. i cjrve (a stan- 
dard curve) (see Fig. 8) used v -r a clinical ex- 

ro aminatton is made in accordanc w ^n the process 
described below. 

First, the base material r :s cut off at the 
perforations 7 to separate the r yr ologically active 
substance fixed layer 5 in \a .cr. first antibodies 

/5 have been fixed, which is th n • ut into a buffer 
solution to obtain an aqueot s -uiion of the first 
antibodies. Next, the aqueo j = "st-antibody solu- 
tion thus obtained is suppiit i t a microplate well 
50 (see Figs. 9A. 9B) so * it given quantity of 

20 tne first antibodies Slis oh sic.^jiy adsorbed on the 
bottom I see Fig. 9C\. Ther ^ft.-.-. the aqueous solu- 
tron cf the first antibodies j1 present in excess is 
discarded ^see Fig. 9D\ inn also the microplate 
well 50 is washed (for ev m-ie. aoout three times). 

25 Then the washings are ji«: :arded (see Rgs 9E 
9F). 

Next, a blocking soi tion 52 formed of a protein 
solution ts fed into : e microplate well 50 and 
adsorbed on the bott' n portion of the microplate 

30 welt 50 where no fir .t antibodies 51 have been 
adsorbed, to block xcess combining sites, and 
thereafter the block -g solution 52 is discarded 
(see Rgs. lOA to )C^ Then, as shown in Rgs. 
10D to 10E, the w«H is washed about three times 

35 and also the washir ~,s are discarded. 

VIeanwnile. iho .nysiologically active sud- 
'Jtance tixea iayer JI with a maximum concentra- 
tion (e.g.. 40mlU'i s £3parated from the physiologi- 
cally active subs-anre fixed sheet 1 and this layer 

-io is put into a bL -er solution to obtain an aqueous 
solution of antic 3n^ . Thereafter, the aaueous solu- 
tion of antigen' is red into a microplate well 50 in 
which a giver qL entity of the first antibodies 51 
have been ac ort:ed (see Fig. lOF). This introduc- 

-J5 tion of antic jns 53 causes an antigen-antibody 
reaction betv.een the antibodies 51 and the anti- 
gens 53 in me microplate well 50. so that the 
antibodies ;;l and the antigens 53 combine as 
shown in Fi-:;. lOG. After this antigen-antibody reac- 

50 tion has t en completed, the aqueous solution is 
discarded rom the microplate well 50, the well is 
also wasn Ad \doux three times, ana then the wash- 
ings are scarded (see Figs. lOH to 10J). 

Next from the physiologically active substance 

£5 fixed s'':set i the physiologically active substance 
fixed iL er 6 in which second antibodies (labelled 
antiboa:es( have been fixed is separate, which is 
then pjt into a buffer solution to obtain an aqueous 



1 1 



EP 0 653 635 A1 



12 



solution f enzyme labelled antibodies 54. There- 
after, thi solution is fed into tne acove micropiate 
well 50 ( ^ Fig. 11A\. This introauctton of enzyme 
labelled i, bodies 54 causes an antigen-antibody 
reaction b veen the antigens 53 and the enzyme 
labelled ai loaies 54 in the micropiate woli 50 
(see Fig. 1 V Next, excess enzyme labelled anti- 
bodies 54 < discarded, the well is also washed 
aoout three les. ana then the wasnings are dis- 
carded (see 1 s. lie to HE). 

Next, a £ 'Strate solution 55 is fed into the 
micropiate we: 0 where the first antibodies 51 . the 
antigens 53 an "he enzyme labelled antibodies 54 
have combined. ^ cause the enzyme labelled anti- 
bodies 54 to coi (see Fig. iiF. IIG). The result- 
ing sample is m; surea by means ot a micropiate 
reader to detorm • its aosoroance. and the value 
obtained is piottec Subsequently, the same oroce- 
dure is repeated t- successively olot absoroances 
at corresDonaing c xentrations. using the cr.ys- 
iologically active sl tance fixed layer 3 having a 
known concentration >,us. the calibration curve as 
shown in Fig. 8 is oct ned. 

Then, a sample ^ uaily coHectea is analyzed 
according to the same iroceaure to obtain its ab- 
sorbance. and the coni ntration of antigens in the 
sample can be meast d from this aosorbance 
through means of the ca ration curve. 

As described aoove. e cnysiologicaily active 
substance fixed sheet i ording to the present 
invention has the water- soluble base material, 
and hence it is unnecessai to make the thickness 
cf the physiologically activ ^>ubstance fixed layer 
so large. This brings abo an advantage that, 
when this physiologically a ve substance fixed 
sheet is immersed in an aqu* us medium such as 
a buffer solution, the physic ^ically active sub- 
stance fixed layer can dissolve i a short time and 
.t becomes possible !o readily ctain an aqueous 
solution of the physioioqicaily ac ;e substance. 

In addition, the acove base material Is water- 
insoluble, and hence the base iterial dees not 
dissolve when the ohysiologically :Ttve substance 
fixed layer is formed by providir. onto the base 
material a solution mainly compos, of water con- 
taining the water-sotuole resin ano e physiologi- 
cally active substance, and also any mstituents of 
the base material do not mix into ac cus solution 
when the physiologically active su. -ance fixed 
sheet produced is immersed in an . jecus me- 
dium to obtain an aqueous solution the phys- 
iologically active substance. Thus, the; :s an ad- 
vantage that such a physiologically ve sub- 
stance fixed sheet can be used for vani - exami- 
nations including clinicaJ examination. 

Moreover, in this physiologically ac 3 sub- 
stance fixed sheet, tne physiologically ac 3 sub- 
stance is fixed on the base material thro h the 



water-soiubie restn. and hence any containers icr 
holding physiologically active substances are un- 
necessary ana the sucstances can be weighed wrth 
more ease wnen used. 

5 The base material may also be partitionea by 

previously nn.aking cuts in cotted-linos. or by lami- 
nating ic the oacK o: tne base material a sticet 
member via a pressure-sensitive adhesive layer 
and thereafter making cuts in lines only in the base 

'0 material. This bnngs about an advantage that any 
necessary cnysiologicaily active substance fixed 
layers can be readily separated from the base 
material thus partitioned. 

The chysioiogicaily active sjbstance fixed 

*5 Sheet according to the present invention may also 
be stereo in an atmospnere of an inert gas. in an 
atmosphere of a vacuum, m an atmosphere <>\ 
desiccation, or the like, ana there is an advantage 
that the the activities or physioiogicatlv active suc- 

:o stances can ce maintained for a longer perioc. 

The present invention will be aescrioea beiow 
in greater detail by giving Examples 

Example 1 

25 

A solution preparea by mixing 200 parts by 
weight of a polyclonal antibody solution (anti-hu- 
man transferrin: immune ammal: sheeo: available 
from Wako Pure Chemical Industries. Ltd.) ana 800 

30 parts by weight of a water-soluble resin solution 
(methyl cellulose available from Shin-Etsu Chemi- 
cal Co.. Ltd.: viscosity: 16.5 cps: an aqueous 2.5% 
solution) was coated on a PET film I'thicknoss: 73 
um; available from Diafoil Co.) by means of a 

35 coater so as to have a resin coating weight of 2 mg 
per 1 cm2 after dried, further followed by arymg at 
20 'C to cctain a pnysioiogicatly active suDstance 
fixed sheet as shown in Fig. i. 

With regara to the pnysiologicaily active sud- 

40 stance fixed sheet thus oreoared. any changes in 
reactivity with antigens cefore ana after crying, 
using human transferrin as antigens, were mea- 
sured by auantitative precipitation tr, solution 

First, the physiologically active substance fixed 

■*5 sheet acccraing to the present Examote was cut off 
in 1 cm square and dissolved in a phosphate buffer 
physiological saline to obtain a sample for mea- 
surement- At this time, about 2 mtnutes were taken 
for the dissolution. 

50 Meanwhile, antibodies having been not formed 

into a sheet (an anti-human transferrin solution that 
had been stored at 4'C) were used as a control. 
The respective samples wore subjected to quantita- 
tive precioitin reaction in solution. 

55 Then, following a known procedure, the 

precipitates were formed and collected, and col- 
orimetricaily analyzed by the Lowry process to 
compare their absorbance. As a result, the phys- 
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iologicaily active suDstance fixea sheet according 
to the present Examoie sncwea r,o difterence in 
absorbance before ana after tne drying ar.a no 
cr.ange was seen in the reacTivity with antigens. 

The samples were aiso stereo for i rrcnm m a 
37 -C ihermosiatic box, ana -heir reactivmes with 
antigens were oxammea in -he same manner. As a 
result, there was no citference m absorbance be- 
tween tne physiologically active substance fixed 
Sheet acccrding to the cresent Examoie ana the 
antibodies having been not formed into a sneet (the 
control) and it was ascertained that its reactivity 
was maintained in the sheet 

Example 2 

A physiologically active suDstance-i A» ^o.ution 
was oreoared by mixing 200 parts cy we.gni cf a 
commercially available polyclonal antibody solution 
(anti-human ■ransternn: immune animai: sneep: 
available from Wako Pure Chemical industries! 
Ltd.) ana 800 pans by weignt cf a water-sclubte 
resin solution (hydroxyoroDvi snethyl r^iiuiose 
available from Shin-Etsu Chemical Co.. .tc. vis- 
cosity: 46.1 cps: an aqueous 2.5% solution) 

A physiologically active substances Bt solution 
was also prepared by mixing 200 pans by weight 
o* the same poiyclonal antibody solution ano 9,800 
parts by weight cf a water-soluble resin solution 
(hydroxypropyl methyl cellulose available from 
Shin-Etsu Chemical Co.. Ltd.; an aqueous 2.04% 
solution). 

In the respective partitions of the base material 
2 formed of a PET film, previously partitioned by 
making perforations 7 as "shown .n Fig. 5, the 
physiologically active suostance-^A) solution and 
tne pnysioiogically active S'jDstance-(B) solution 
were aiternately coateo gc as lo nave a resm 
coating weight cf 2 mg per i cm- after orieo, 
followea by drying to obtain a physiologically ac- 
tive substance fixed sheet as snown in Fig. 5, 
having physiologically active substance fixed layers 
5 in which the physiologically active substance (A) 
had been fixed (i.e., physiologically active sub- 
stance-(A) fixed layers) and physiologically active 
substance fixed layers 6 in wmch the physiologi- 
cally active substance (B) had been fixed ^i.e.. 
physiologicaJly active substance-iB) fixed layers). 

In this pnysioiogically active substance fixed 
sheet, antibodies with a concentration of 1/20 of 
that in the physiologically active suostance-<A) 
fixed layer 5 were contained in the physiologically 
active substance-(B) fixed layer 6. 

Next, the physiologically active substance-(A) 
fixed layers 5 and the physiologically active sub- 
stance-(B) fixed layers 6 were separated from the 
physioiogicaily active substance fixed sheet and 
were each dissolved in i ml of a phosphate buffer 



physiological saline to obtain samoies for measure- 
ment, which were then subjected to quantitative 
precipitin reaction in solution. The time taken for 
the dissolution was about 2 minutes. 

5 It was possible to use the physiologicallv active 

substance fixed sheet accoromg to the present 
Example m the detection of antigens as effectively 
as antibody solutions having been not formed into 
sheets as in Example 1 . 

^0 It also became possible to make examinations 

at different antibody concentrations since antibody 
solutions with different concentrations were simply 
prepared without any special ooeration of dilution. 

^5 Example 3 

As shown in Fig. 6. a sneet (woodfree paper) 8 
having a oressure-sensitive adhesive 9 was stuck 
to the back of the oase material 2 formed of a PET 
^0 film. 

Then, the same pnysioiogically active sub- 
stance-<A) solution and physiologically active sub- 
stance-(B) solution as those oreoared in Examoie 2 
were alternately coated in the same manner as in 

25 Example 2. followed by drying. Thereafter, only the 
base matenal 2 was half cut as shown by cut-off 
lines 10 to partition the base matenal 2. 

The physiologically active substance fixed 
sheet thus prepared was subjected to quantitative 

30 precipitin reaction in solution in the same manner 
as in Example 2. At this time, the separation of the 
physiologically active substance-(A) fixed layer 5 
and the physiologically active substance-(B) fixed 
layer 6 was operable very simply and also it be- 

35 came possible to make adjustment with ease. 

As a result, it was possible to use the sheet tn 
the detection of antigens in the same manner as in 
Example 2. 

'*o Example 4 

Bags were made using a packaging material of 
a double-layer structure comprised of 20 um thick 
polyvinyiidene chloride coated unstretched poly- 

•»5 propylene <KOP) and 40 um thick polyethylene to 
obtain packages. Next, the physiologically active 
substance fixed sheet according to Example i was 
cut off in 1 cm square, and the resulting sheet 
pieces were enclosed in the packages. At this time 

50 a disoxidant (trade name: AGELESS: available from' 
Mitsubisni Gas Chemical Company, Inc.; for 100 ml 
head space) and 2 g of silica gel (available from 
Wako Pure ChemicaJ Co.. Ltd.) were enclosed to- 
gether with the sheet, so that the oxygen con- 

55 centration in each package was controlled to be 
0.5%. and the water vapor, 0.1 mg/lit. 

These were stored in a 37- C thermostatic box. 
and the reactivity with antigens of the sheet was 
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examined with time by the method oreviousty de- 
scribed. Meanwnile. that of another physioiogicailv 
active substance fixea sheet acccramq to Examoie 
but stored in a 37 • C thermostatic box without 
any particular packaging was also examined as a 
control. 

As a result, the pnysioiogicaily active sub- 
stance fixea sheet accoraing iz Example i cut 
stored in a 37 'C thermostatic box without oacK- 
aging maintained the reactivity until the laose cf 
zne month, but thereafter qraduaiiy caused a 
■owering of activity and became aimost inactive in 
three months. On the other hand, the packaged 
ohysioiogicaily active substance fixed sheet ac- 
:ording to the present Examoie caused no such 
owering of activity and was founa to have main- 
■ained its activity over a pertoa cf seven months. 

Example 5 

A solution creoared by mtxing 200 carts by 
weight of an enzyme solution (crecared cy aissoiv- 
nq 1 part by weight horseradish ceroxidase 
available from Toyobo Co. Ltd. in l .000 parts bv 
.veight of 0.1 mol phosphate buffer sciution of pH 
7.0) and 800 parts oy weight of a water-soiuolo 
resin solution [a solution containing 3% by weignt 
cf methyl cellulose (available from Shin-Etsu 
Chemical Co., Ltd.: viscosity: 16.5 cps) and 2% by 
weight of hydroxypropyl cellulose (available from 
Shin-Etsu Chemical Co.. Ltd.; viscosity: 8 cds»] was 
-coated on a PET film (thickness: 75 u.m: available 
'rom Diafoil Co.) by means of a coater so as to 
have a resin coating weight of 4 mg per i cm* after 
dried, further followed by drying at 20 * C to obtain 
a physiologically active substance fixed sheet as 
ihown tn Fig. 1 . 

Next, tags were made using a cacnaging ma- 
terial of a triple-layer structure ccmpnsed of 12 am 
thick polyethylene terephthalate (PET). 9 am thick 
aluminum and 50 am thick ur.stretched poly- 
crooylene to obtain packages. Next, the above 
chysiologtcaily active substance fixea sheet was 
cut off in 1 cm square, ana the resulting sheet 
pieces were enclosed in the packages. At this time, 
a disoxidant (trade name: AGELESS; available from 
Mitsubishi Gas Chemical Company. Inc.; for 100 ml 
head space) and 2 g of silica gei (available from 
Wako Pure Chemical Co., Ltd.) were enclosed to- 
gether with the sheet, so that the oxygen con- 
centration in each package was controlled to be 
0.5%, and the water vapor. 0.1 mg/lit. 

These were stored in a 25 ' C thermostatic box. 
and the enzymatic activity of the physiologically 
active substance fixed sheet during storage was 
observed. Meanwhile, another physiologically ac- 
tive substance fixed sheet according to the present 
Example but stored at 25 * C without packaging was 



also preoarea as a ccntrol. Then the physioloqi- 
cally active substance lixed sheet that had been 
encloseo in the pacKage and the pr.ysioiogicailv 
active substance fixed sneet not packagea wRre 
5 each dissolved using a 50 ml of O.i mol phosphate 
buffer solution (pH 7.0). The time taken for the 
dissolution was about 5 minutes. Using these as 
samples for measurement, the enzymatic activities 
were measured by a known method making use ot 
'0 tetramethyl benzidine ana hydrogen peroxiae as 
coloring suostrates. 

As a result, the ohysioiogicaily active sub- 
stance fixed sheet according to the present Exam- 
ple but stored at 25 * C without packaging causea a 
•e decrease with time in coloring and showed no 
coloring on 28lh day, resulting in mactivation ot 
enzymes On the other nana, the oacKaged phys- 
tologicailv active substance fixeo sheet accorang 
to the oresent Examoie caused no changes imme- 
zo diately after its oreoaraTion and thereafter, ana was 
founa to have m.aintatnea the enzymatic activity 
over a period of seven months. 

Ex ample 6 

A solution prepared by mixing 200 parts oy 
weight of a human transferrin solution (prepared by 
dissolving 5 parts by weight of human transferrin 
available from Wako Pure Chemical Industries, Ltd. 
30 in 1.000 parts by weight of 0.1 mol phosphate 
buffer solution of pH 7.0) and 800 parts by weight 
of a water-soluble resin solution fa solution r.nntatn- 
ing 4% by weight of hvdroxvorooyi cellulose (avail- 
able from Nippon Soda Co.. Ltd.: viscosity: 8.5 
35 cps) and 6% by weight cf carboxymethyl cellulose 
(available from Dai-ichi Kogyo Soivaku Co.. Lid : 
viscosity: 1 50 cos)} was croopea on a PET (ism 
(thickness: 75 am: uvatiaole from Diafoil Co.1 cv 
means of a dispenser so as to have a resin weight 
to of 8 mg per spot after aried, further foliowea by 
drying at 20 ' C to obtain a ohysioiogicaily active 
substance fixea sheet as snown in Rg. 2. After 
dried, each spot contained 100 ag of human trans- 
ferrin. 

45 With regard to the physiologically active sub- 

stance fixed sheet thus crepared. any changes in 
reactivity with human transferrin antibodies before 
and after drying, using anti-human transferrin (im- 
mune animal; sheep; available from Wako Pure 

50 Chemical Industries. Ltd.) as antibodies, were mea- 
sured by quantitative precipitation in solution. 

More specifically, one sheet was cut off and 
dissolved in 2 ml of a 0.1 mol phosphate buffer 
solution (pH 7.0) to obtain a sample for measure- 

55 ment. The time taken for the dissolution was about 
3 minutes. 

Meanwhile, a human transferrin powder that 
had been stored at 4*C was used as a control. A 
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solution thereof with the same concentration was 
preoareo. and. together with the above samcie, 
subjected to quantitative precioitin reaction in solu- 
tion. 

Then, following a known procedure, the 
precipiiates were formca ana ccilectea. and col- 
orimeirically analyzed by the Lowry process to 
-wmpare iheir aDsoroance. As a result. Ihe ohys- 
ioiogicaiiy active substance fixed sheet accoraing 
to the cresent Examcie snowea nc difference in 
absorbance before ana after the drying ana no 
change was seen in the reactivity with antibodies. 

The samples were also stored for 1 month in a 
25 • C thermostatic box, and their reactivities with 
antibodies were examined tn the same manner. As 
a result, there was no difference m absoroanco 
between the pnysiologically active substance fixed 
iheei accoraing to the present Exampie ana the 
antigens r.aving been net formea into a sheet (the 
control) and it was ascertainea that its reactivity, 
i.e., the reactivity wtth antibodies was maintained in 
the sheet. 

Example 7 

Human chorionic gonadotropin (hereinafter 
"HCG") was selected as antigens, and antibodies 
were prepared by a known method using mice as 
immune animals. Next, the antibodies thus cc- 
tainea were allowea to react with horseradish per- 
oxidase (available from Tcyooo Co. Ltd.) by a 
known method to prepare enzyme labelled anti- 
bodies (i.e.- a combination of th© above antibodies 
with the horseradish peroxidase). Then the enzyme 
labelled antibodies were dissolved in a 0.1 mol 
phospnate Duffer solution (pH 0.7) ana aajusted to 
have a protein concentration of 60 ug/ml. Thus, an 
enzyme labelled antibody solution was thus co- 
tainea. 

Next, a solution creoarea by mixing 200 parts 
by weight of this enzyme labeliea antiboay solution 
and 800 oarts by weight of a water-solubte resin 
solution [an aqueous solution containing 0.3% by 
weight of partially saponified polyvinyl alcohol 
(available from Kanto Chemical Co.. Inc.: degree of 
saponilication: 88%; aegree of polymerization: 
about 500) and 2.2% by weight of carboxymethyl 
cellulose (available from Dai-ichi Kogyo Seiyaku 
Co.. Ltd.; viscosity: 150 cps)J was dropped cn a 
PET film (thickness: 75 urn; available from Oiafoil 
Co.) by means of a dispenser so as to have a resin 
weight of 2 mg per spot after dried, further followed 
by drying at 20 • C to obtain a physiologically active 
substance fixed sheet as shown in Rg. 2. 

Next, bags were made using a packaging ma- 
terial of a triple-layer structure comprised of 12 um 
thick polyethylene terephtbalate (PET). 9 um thick 
aluminum and 50 um thick unstretched poly- 



propylene to obtain packages. Next, the above 
physiologically active substance fixed sheet was 
cut off for each spot, and the resulting sheet pieces 
were enclosed in the packages. At this time, a 
5 disoxidant (trade name: AGELESS; available from 
Mitsubisni Gas Chemical Company. Inc.; for 100 mi 
head space) and 2 g of silica gel (available from 
Wako Pure Chemical Co., Ltd.) were enclosed to- 
gether with the sneet, so that the oxygen con- 
w centration in each package was controlled to be 
0.5%, and the water vapor. O.l mg/lit. 

These were stored in a 12 'C thermostatic box, 
and immune response during storage was ob- 
served. Meanwhile, a an anti-HCG enzyme labelled 
J 5 antibody solution stored at 4'C was also prepared 
as a control, and its activity was measured by 
enzyme immunoassay making use of HCG as anti- 
gens. 

More specifically, in eacn well of a microplate 
2D maae cf polystyrene, the antibodies v/ere brought 
into a solid phase using an anti-HCG solution 
(available from Hycor Biomeaical Inc.). Then, after 
blocking carried out by a known method, a solution 
of HCG (available from Chemicon International Inc.) 
25 diluted with a phosphate buffer solution was put 
into each well of the microplate in a given quantity 
to cause antigen-antibody reaction. After the reac- 
tion, excess HCG was removed, and the wells were 
wasned. 

30 Then the physiologically active substance fixed 

sheet was dissolved in a 50 ml of 0.1 mol phos- 
phate buffer solution (pH 7.0). Here, the time taken 
for the dissolution was about 3 minutes. The result- 
ing solution was put into each well of the micro- 
j5 plate in a given quantity to cause tt to react with 
HCG having combined with the solid phase anti- 
bodies in the weils. 

After they were allowed to react with each 
other for 2 hours, unreacted enzyme labelled anti- 
40 bodies were removed and the wells were washed. 
The reacted enzyme labelled antibodies were fur- 
ther caused to color by a known method making 
use of tetramethyl benzidine and hydrogen perox- 
ide as coloring substrates, and the coloring was 
45 stopped using 2N sulfuric acid. Then the absor- 
bance was measured at 450 nm to compare the 
degree of coloring. 

As a result, the physiologically active sub- 
stance fixed sheet according to the present Exam- 
50 pie showed no difference in coloring before and 
after the drying, and maintained the reactivity with 
antigens and the enzymatic activity also after the 
drying. 

Even after storage for 3 months, the same 
55 results were also obtained at the same concentra- 
tion as the control enzyme labelled antibodies 
stored at 4 ' C. and the activities of the enzyme 
labelled antibodies were maintained. 
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A Dhysiologically active substance iixed sheei 
{hereinafter the "sheet") connprisinq a water-insoiu- 
nl© base material ana a physioioqicatly active sub- 
stance fixed layer comortsea a water-soiubie 
--esin and a physioiogicaliy active sjostance fixed 
'.hrough the water-soiublo resin, formea on the s*j:- 
'ace cf the oase material all over or n part. Tiio 
sheet has advantages that, wnen tt is immersea m 
an aaueous meaium sucn as a buffer solution, an 
aoueous solution of the cnysiciogicaiiy active sub- -i 
stance can be obtained in a short time, ana also 
any constituents of the base material do not mix 
into the aqueous solution. Thus, the sheet can be 
jsed for various exanninations including clinical ex- 
amination. Moreover, in this sheet, -ho physioiogi- 
caily active substance is fixea on the base mater:ui 
•hrough the water-soluble resm. and hence any 
"cntainers Icr holding physiologicaiiy active sud- 
stances are unnecessary and the substances can 
r.e weighed with more ease wnen used. :o 

Claims 

1. A physioiogicaliy active substance fixed tre^^ 
compnsmg a water-tnsoiublo base matenal and :5 
a physiologically active substance fixed layor 
comprised of a water-soluble resin and a phys- 
ioiogicaliy active substance fixed through *.he 
water-soluble resin, formea cr. the surface z* 

the base material all over or in cart. 30 

2. The physiologically active substance -ivGd 
sheet according to claim l . wnerein said cr.ys- 
iologicaliy active substance fixed layer c cm- 
prises a plurality of physiologically active sub- - 35 
stance fixed layers separately arranged cn ihc 
Tame plane of the water-insoluble base ma- 
'.enal. ana said phystotoqicailv active iub- 
stance comprises different kinds of pnysiotogi- 
cally active substances having oeen each in- 4q 
dependently fixed therein. 

3. The physiologically active r.ubstance fixed 
sheet according to claim i . wnerein said chys- 
iotogically active substance fixed layer zzm- 45 
prises a plurality of physiologicaiiy active sub- 
stance fixed layers separately arranged cn the 
same plane of the water-insoluble base ma- 
terial, and saia physiologically active sub- 
stance comprises the same kind of physioiogi- so 
cally active substances with different concen- 
trations, having been each independently fixed 
therein, 

4. The physiologically active substance fixed ss 
sheet according to claim i . wherein said phys- 
iologicaiiy active substance fixed layer com- 
prises a plurality of physiologically active sub- 



stance fixed layers seoarately arranqea on tne 
same piana of the water-msoiuble base ma- 
terial, and said Gr.ysiologically active sub- 
stance comprises different kinds of physiologi- 
cally active substances and the same kind of 
pnysioiogicaliv aciive substances with different 
concentrations, naving boeii cacn. ir-.ncpcndcni- 
':y fixed therein. 

5. The physiologically active substance fixed 
sheet according to claim 4. wherein said dif- 
ferent kinds of physiologically active sub- 
stances are comonsed of an antibody or anti- 
gen and a labelled antibody or labelled antigen 
•hereof, and the same kind of physiologically 
active substances witn difteroni concentrations 
are comprised cf an antigen or antibody. 

6. The physiotoqicaiiy cctive stibstance t "^ed 
sheet according tc any one of claims i tc 5. 
wnerein said water-soiucle resin is ccmonsed 
.:;f a mixture of polyvinyl aiconci and carbox- 
ymothyi cellulose. 

7. The physiologicaiiy active substance fixed 
sheet according to any one of claims 1 to 5. 
wherein said base material is paaitioncd by 
making cuts in dotted-iines: said physiologi- 
cally active substance fixed layer being pro- 
vided cn each base materiai thus partitioned. 

8. The physiologically active substance fixed 
sheet according to any one of claims 1 to 5, 
wherein said base material is provided on the 
back thereof with a sheet member laminated 
via a oressure-sensiiive adhesive layer and is 
partitioned by maKinq cuts in iincs only in the 
base material: said ohysioiogically active sub- 
stance fixed layer t;eing prcviaea on eacn 
base material thus partitionea. 

9. A process for proaucinq a pnysioicgically ac- 
tive substance fixed sheet comprising a water- 
insoluble base material and a physiologically 
active substance fixed layer comprised of a 
water-soluble resm and a physiologically active 
substance fixed through the water-soluble res- 
in, formea on the surface of the base material 
all over or in part: 

said process comprising dissolving or ais- 
persing a physiologically active substance in a 
solution of a water-soluble resin, and providing 
the resulting solution or dispersion to the sur- 
face of a water-insoluble base material all over 
cr in part, followed by drying. 

10, The process for producing the physiologically 
active substance fixed sheet according to 
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claim 9. wnerein said chysioicgically active 
suDstance comprises ciHereni Kinas of ohys- 
ioiogicaiiy active substances each indeoen- 
aently dissolved or cisDersed in said solution 
of a water-soluble resm; ihe resulting solutions 
or dispersions oeing maepenaentty proviaea to 
;he surface of saia base maieriai. 

11. The process tor croducing the cnysioiogically 
active suDstance fixea sheet acccraing to 
claim 9. wnerein said chysioiogtcally active 
substance comprises the same kinds of phys- 
iologicaiiy active substances with different con- 
centrations each independently dissolved or 
dispersed in said solution of a water-soluble 
resin: the resulting solutions or aispersions be- 
ing indepenaenily proviaea to the surface of 
said base material. 

12. The process for crcaucmg tr.e cnysioiogically 
active substance fixea sheet acccraing to 
claim 9. wherein said base rrateria: is oar- 
titionea by maKing cuts tn dotted-iines: said 
solution cr dispersion oeing provided to the 
surface of each base matenai thus partitioned. 

13. The process for producing the pnysiologicaJly 
active substance fixed sheet according to 
claim 9. wnerein said base material is provided 
on the back thereof with a sneei memoer lami- 
nated via a pressure-sensitive aahesive layer; 
said solution cr dispersion being provided to 
the surface of the base material, which is then 
partitioned by maKing cuts m lines only in the 
case material after arying. 

14. A method for storage ot a cnvsioiogically ac- 
tive substance fixea sheet comprising a water- 
insoluble base material and a cnysioiogically 
active suostance fixed layer ccmprised of a 
water-soluble resin and a pnysioicgicaily active 
substance fixed through the water-soluble res- 
in, formed on the surface of the base material 
all over or in part; 

wherein said physiologically active sub- 
stance fixed sheet is stored tn an atmosphere 
from which oxygen or water content has been 
removed. 



17. The method for storage cf a physiologically 
active suostance fixed sheet according to 
claim 14. wnerein said atmospnere is an at- 
mosphere of desiccation. 

5 

18. The method tor storage cf a physiologically 
active substance fixed sneet according lo 
claim 14, wherein said atmosphere is an at- 
mosphere of an inert gas and desiccation. 

19. The method for storage of a physiologically 
active substance fixed sheet according to 
claim 14, wherein said atmosphere is an at- 
mosphere of a vacuum ana desiccation. 

'5 

20. The method for storage of a physiologically 
active substance fixed sheet according to 
claim 14. wherein said physiologically active 
suostance fixea sheet is stored in a seated 

20 pacKage. 

21. A method of supplying a pnysioioqicalty active 
substance through a phystoiogicaliy active 
suostance fixed sheet comprising a water-in- 

25 soluble base material and a physiologically ac- 

tive substance fixed layer comprised of a wa- 
ter-soluble resin and a physiologically active 
substance fixed through the water-soluble res- 
in, formed on the surface ot the base material 

30 alt over or in part: 

wherein said physiologically active suo- 
stance fixed sheet is brought into contact with 
an aqueous medium to dissolve the physiologi- 
cally active substance fixed layer. 



15. The methoa for storage of a cnysioiogically so 
active substance fixed sheet accoraing to 
claim 14. wherein said atmosphere is an at- 
mosphere of an inert gas. 

16. The method for storage of a physiologically 55 
active substance fixed sheet according to 
claim 14. wherein said atmosphere is an at- 
mosphere of a vacuum. 
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